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[111*31 1 ] _ 

fflt'5;^$2Wftf}:^t«$^ AW* 1 W^tmiBH 2 tf)^*J- 
[W**2] 

°[«I*9C3] 

una* 2 o^w^ &jk. t - > ^ xih 7 5 x -e* ^ t ^ ft 1 1 i 
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lo 0 0 1 ] 
[0 0 0 2] 

*L&©«IBtjGBt4*:l6K> jtl&^f- i: L t\ CCD (Charge Coupled Device ) ^C 
MOS (Complementary Metal Oxide Semiconductor ) -tvf-^f i?^tv^ 0 

[0 0 0 3] 

fc * V ^ Xtfc£fc * fill S 14 , *3$ffi !✓ X * ffi v» S £ **jft3S £ * 

J: D i>m< ^oTLJ Oo /hlKfctf) tztbKU > Xftt^lWt £ 

[0 0 0 4] 

<T) tc o X Jfe"* ft X v> & o 

[ttSfcfclt* 1 ] #§PS 6 1 - 1 1 4 8 2 2 
US tk] 

[&m&M&: LXot-tz mm) 

[0 0 0 5] 

h ft fc /MHt t ©li^fW twig- SB ft gEflFft^M b^fi^m^ tz * lift 1" £ £ 

[§IS£«?&-f £ fcftO^ft] 
[0 0 0 6] 

zmimt, n<vmmtj*%i-zm2mkfrtbm&ztitz&feft&%kx'3bc>x, 'j?%<t 
$ tL> atr* i fc fria^ 2 <Dmu t &-mt zti-tz-fcuyxfrbft&zt *mm. 

[0 0 0 7] 
[0 0 0 8] 
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#M 2 0 0 3-3 8 9 2 2 3 ! 2/ 

[0 0 0 9] 

^^P^il? C^'C^^ff^) Olpv^^X^ftoTWco £ tUc^t LT„ ^l&^O^l 

^•^-^i < ft*Lwrft*«, /j>a-fbo«j*t±^:& < ft& tiu, 

[0 0 101 

*tz, i©±9i-#v>Xii, iflti^v^^afto-c, MafeSM^fiatK^an 

[0011] 

* ft a* <b ^#s& 3*ft3&*fcj£as&*6 aaai^o agfjf*^ *> *l & 0 

[0 0 12] 
[0 0 13] 

*3&W<0»2©3Efltfte3M*K;fev>T, ±SB«ja*fc*Slfii:-f-fl5^M*KW-*-*o i«5 

X MbfcOftj&*S 0 

[0 0 14] 

[0 0 15] 

[0 0 16] 
[0 0 17] 

WttjEO^y-fcttofc*, 4>ft < t & l*fcOjEV>XSr^TLTV>* 0 ^^T% 
[0 0 18] 
[0 0 19] 
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[0 0 2 0] 
[0 0 2 1] 

[0 0 2 2] 
[0 0 2 3] 
[0 0 2 4] 
[0 0 2 5] 

0. 1 < H H 1/ <f, 1< 1 5 • • • (1) 

fcfiU HH1 : *l»jEl'>X©££HlfllG«K 

[0 0 2 6] 

*»«©i7 0««mi:^v»"C, ±em^ t Sift t ^ o 
^^Sllt LTl'S'X^fcffllSi-Sfctt, *l»OjEV^X#^:S*^7-*^ri-& 
«fL^ 0 ti%^ fl£*©tnXfcfc-Ctt, V'/XtMMJ: H^tKMU 
> (^SAft) *'ffo-rv>x««t^a*&tfo zotzft, JEuyXzmifr-lr&tz 

[0 0 2 7] 

(l) <7)TPloo. lfcTEISfc* ^HRIicjfcU-C/N-7-7&*^:§1-r*o 
[0 0 2 8] 

$<bfci, filT^f** (1-2) S-tfct© tv», WVX^fto&at 
[0 0 2 9] 

0. 5<HH \/ f 1<6 • • • (1 -2) 

^T©^#S (1-3) Sr»fctO#J:»)ffiU>o £*>»£\ V:xX£ft<7) 

[0 0 3 0] 

KHHl/^ 1<2 ■ • • (1-3) 
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fc & l^OltflB— #V>Xt&W>V'>X£&^$*itv>;2>£ i><DX$>2> 0 
[0 0 3 1 ] 

[0 0 3 2] 

fcfc i^fria-#v>x^ t i> n«i*tt^i t ^#ttt* tor* 
<fc & o 

[0 0 3 3 ] 
[0 0 3 4] 

< bi> 1 few ]E v >x ^ ^ r i 1 1 ^, i 5 o 

[0 0 3,5] 
[0 0 3 6] 

i£fc> S^-Cii, ^2^-e^5fc*:S^#v^ fit, i>2ig£K^&< bt> I&OjE 
V >X i b T% OTJRM^ 3-7iRM^co^JRM<^^i&^Wi©JT' £ & 0 

[0 0 3 7] 

[0 0 3 8] 

2 SEOftfcltlSliIfcJll^Xi: bX, £lTOi^^*^#f.^o (1) ±,£1£S 

>xt«©ii«iSc (2) m2&<Dfem**£ <x£&<dx, mfe^wim2m<D 

[0 0 3 9] 
[0 0 4 0] 

[0 0 4 1] 

Sfc, V^X^#o#a^/h$ < ^^^/hM^fb-Ct^o -#v^X 
[0 0 4 2] 

vyX(D'pte< bi> l^JEv^x-e^-sc t i><DX&& 0 

[0 0 4 3] 
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[0 0 4 4] 

tit. *2»©JEV>XCi±, ^feJR^ • 3»lBJ0aSt5O«HW©/ii6C % ?ft®«fspfi^ 

<-T&- fc#rl4, iot, b * soared a* 
[0 0 4 5] 

o 

[0 0 4 6] 
[0 0 4 7] 

0. 1<HH2/^ 2<6 • • • (2) 

fcrtfU HH2 : »2»jEVVX<o^MfiS(nB). 

[0 0 4 8] 

2 Pfcieg$*L*::EV'>'X<ZV'?'7 < 1"* Cl t xm&M i 4 *) ^ WX^S^gi 

fc, L-54^*v>tMi6iJ-cUo coi^K, ±fB#^-e{±^*v>tfc^c-ev>X^4- 
H^SiH^KMU 'MRU WSA*) *ffvXU>Xmm~®.fr&tt 
jgs&JPS J; «9 kH< *otLI % iev>X^/n"7-*^:§ <1"&fc. 'MRijii* 

o i^>x^o@fii:#v>'Xo/>s>fbows:{iiiL< l^l, £<dje 

(2) *mtz-f^tX^ »^V>XT?*a-p|4. Z<Dfztb, <fc 

—m <d zbm.it * mm.x § * 0 

[0 0 4 9] 

(2) OTP1<^0. UTHSt, ^WPSt-JtL"r^7-^§-trSo -to 
[0 0 5 0] 

JSLTO*#3ft (2-2) *ifct«JU> fl ^*v>tfc»T?AfiF 
[0 0 5 1 ] 

0. 5<HH2/^ 2 < 3 • • • (2 - 2) 

$<bKi, £JLT<&*#3*; (2-3) ZmitiroiPi. Lv> 0 io^, /l>£v>&&-c 

[0 0 5 2] 

KHH2/# 2< 1 . 5 •••(2-3) 
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[0 0 5 3] 
[0 0 5 4] 

i 6 ii~ii5 ©sjfs jte^*c^v>r, ^a? < 1 1 i «t 

[0 0 5 5] 

0. lmm<t<0. 5mm • • • (3) 

fztz L> t : ■Hfri'S'X©*****, 

[0 0 5 6] 

^fiofflia^TiSo -e-i-e. *#5*; (3) £p7ti-£h-e, ^tiigfc^&^/hM 

^HS^ii. &#5£ (3) OTI&OO. lmmfcTEia^ U> XtfWt g&fztbK 
5mmtix.4i, V^UI<4io ^<D?ztb, /h 

[0 0 5 7] 

£<bK, UlTOMS (3-2) ^i/;t«JLv^„ i©»#, 3t^ttt6*«*>«: 
** <b . Z'mfc-t & Z. £ 1fl"C S * o 

[0 0 5 8] 

0. 15mm<t<0. 4mm • • • (3-2) 

Sfcfc, IT^^M (3-3) *mtz1r<Dtf£*)m% LV> 0 :«)^ jfe3*tt«6*« 

[0 0 5 9] 

0. 2mm<t<0. 3 5mm • • • (3-3) 

JSW* & t fc ^§ftt & t <0-C*a o 
[0 0 6 0] 

[0 0 6 1] 

[0 0 6 2] 

[0 0 6 3] 

*ni<oti 9 0i~0i 8<o^mi^v>t, mmmivrntt 

9 * -C * & £ t * #m t "T & & OT * £ o 
[0 0 6 4] 
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[0 0 6 5] 

2 o ©jEtt*^», » i ~* i 9 k*v>-c, MB* 2 

[0 0 6 6] 
[0 0 6 7] 

$^©i2 loseftjte^tt. ^i~^2 ooas«f*^*^i5v>f, tffK*2©*# 

[0 0 6 8] 
[0 0 6 9] 

*»IHO*2 2©JEflfjte**»±, ^1~§2 10JB«P***K*V»T, 3fe^m£«lJ&-f 
[0 0 7 0] 

[0 0 7 1] 

y ;v 3 - r <£> ^ y jb^f- £ # tr i t £ m t -t i i> <D T? $> & o 

[0 0 7 2] 

y ;v 3 - T i: T )V 5. j- <D -f J %L =p £ & tr i t £ #m t -f & & <0 * & . 
[0 0 7 3] 

[0 0 7 4] 
[0 0 7 5] 
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[0 0 7 6] 
[0 0 7 7] 

fiiltj|fl/:«^jSl^v»t, MtfvMHb • Mfc£0& £ £o 

[0 0 7 8] 

[HW £ *Jki" & * <OWL&<r>m&\ 
[0 0 7 9] 

fif, *i\ -#l/>XMMtS5 tfflV^iitJo 1215 (a) ICiS^T 
[0 0 8 0] 

-fl/VXl 014. »10fWl 1 i:|2«l 2 *fflV»r«3&* tlX^Zo mi 

Mo ztz, m2<omui 2KH, -&vyx<nfflmK&^x, tbft^mmn 

[0 0 8 1] 

oT{4, 0 5 (a) iC^-Ti^H. gltf>3l*tl H*m2<Dmttl 2 fc&fc, 
Mi^Tffl 1 4 <D±.KW<M-£ii&o Z(Dt£, ffi 1 <DmU lltt,^13 (DfpKfcX 

Ztitz*mx%S,W.-£tix^2, 0 io^i:^v>T, I i«i i ^i^ti&isjgifcT- 
flni&sft&o £<&sjett, miomui i <r>&M&£ »?i«v>aLa*iwc*ao at 

jes*l*o *i«>*#i n4, TmmtiMWtKmttiMKmi&sti, 

tL-CH5 (b) K^lr 4 d 1 0«$^c £O-#V^Xl0f4, 

B5 (b) OJtMl 5 *Ifc*Lfc&-C, TTO 1 itofrh&aKWom'tZ. ttfX&2> 
o iO-#I/>Xl 0 14, 06 K&$Lm*7fi-t£ 5 k> f£l 1 H ? i2©f 

#1 2 0^^Si*L-C— Mttv»5o 0 5TN4, — *t<OjfSai 4. 1 -fe 

[0 0 8 2] 

0 8 t4, 8flO«"T**oT, -^ffl^Tffll 4, ±flll 5^tt-rtL^ N titOffl 

^•e^,@8 (a) K43V>T. 14li-#P>XOT<7)TflI, 15 14— frl/>X 
MO±ffI-C*So Tffll 4 Offifeommzit, -#V>XT®I (&T\ Til 
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mmm<DU%-fcWiM~$-2>o ttz, ±wwi 5<owrfe<offi&Ki>^ -^>x±mm (jar 

[0 0 8 3] 
[0 0 8 4] 

T W#UC^j££*i;z> 0 ^Lt, Hi9 C^tTV'f fltKi^S V >X 1 0' 

7W *fcW>Xl 0' h-fho ) ^®|[fi-^ii:-e. 116 tC^-T-#:V>Xl 0W 
fb*i£ 0 TWtfiVyXiO' coSSBtK&fcoTii, HI 8 (a) fcj§rrJ:3fcU 
lOftl 1(±. ^2co*#l 2 i:*^, -#lx>X^aoT#Ml 4c7)±tr«S$tL 

mi<Dmui i<Dm&&£y)-&^mg.%umr'$)Z> 0 friz, mtt^mztt^tztzzx- 

0 itL^^i?, rmmt±mmKx-ox^ &*<D&i<Dmtti i#wi±$tL£o zvmzk 

> ll^fSl 1 ii> TffiMtiMMtKJSC^Kj&^Sfru ^tLXMS (b) 

±jfll 5l,Z{hU^l 6*m.WX3$^XW&ir&z\tK£y), ^2**tl 2 
ITOtfcg&l 7 £|W|B#K3jnl-f £ J:?i:Uv^ 0 r W >X l 0 ' t±> HI8 (b) O 
±}fll 5£E£*L£f£T% Tifll 4I*I^^#^lC^l9ai1--t^-e|:^o Sfc, 
7W#tv>Xi 0' te. @9i:Mi^/Tti^:, ?>f& 1 ^SWt 1 1 f 2» 

2<d#^:i 3 izmmvx-mtLx^^o m 2 <Dmu 1 2 *$jwrtt\ % 

[0 0 8 5] 

&mLxmw-rzo mmmi, 2<om^i»m^mn<omm» u) . *mvm (b) , 
gxat (c) o3fc«iK?&d v>xwfwia***twBi 1, m2iz7Fi- 0 &m*. Gutm 

1 1/>XS, G2tt*2V>Xl^ Sf±MP*fe»K Fli3c*^*7 F7-fH-, n-^ 

mmmi, 2<omi&&®&&Mi%<ofcMM (a) , *ibm*» (b) „ a&?e ( c ) out® 

„ £*L<bJR£IS*fcisv*T N "FIY" (ifM^^i-o 
[0 0 8 6] 

PiRfJ Si:, il l^XPG 1 f2 WX»G 2 fcT*«j&3*L-CV»* 0 £A 

»2VVX»G2li*l l^X#G 1 fcoHIPilSrafcabft^felfcflcffi^tt-rio 
[0 0 8 7] 

mt, m&iEvz/x<D®M<omx*ib2> 0 
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[0 0 8 8] 

[0 0 8 9] 
[0 0 9 0] 

^I'ffiv^tt^o m7(±, i2i/>XiG2©i/>X<7)ili@-e*^o i^vvXfi, 
tK£1M^iE>-*#* W>X£ — mtlsyXl 0 t Lf:iWo H2tf>fif#l 2 Off 
£{4 0. 4mmt^5 0 iOtl, HI 7 fc^ LTIiftv^, £ 2 <03R# 1 2 K^KlfiiJB 

•®.*m&<om~, rai*icjnxi-* i^ati 4v^ 0 

[0 0 9 1] 

am*) st, ii i^xseg 1 m2 vyx&G 2 tT^gj&stirv^o fit, 
ss^gMK^rr &i^4, £1 v>x^g utmnm*) s t-^T^MJ-^ifru 

£2 lx>-X^G2(i^l UyXmG 1 fcO^RI^^i6^^'b%#:1liJ^W-r^o 
[0 0 9 2] 

IEV>XtO^V>XtT'#fiS;^tLrv>^> 0 fit, ]EX-Xl3X\sZ/X<D 
Wffit, ^V>Xtf>ftfcf£HI?>m'e&&o 
[0 0 9 3] 

^2 1/>X§G2I±> ^frtt^7-*tLTV^ 0 £<D£2 V>X|£G 2 14, 

V^ 0 fit, #3&®t4, MMJI W^Xo%#HQG9mT-&& 0 
[0 0 9 4] 

^HM^J^^^^^^^-r^^rV^Xfi, £l l/>XiG lOMd^-X 
V>X£l£g, — #W^X-e&& 0 iO-HfcVV'Xte, Hi 8 KTF-fJj&xmmZtitz 
%<DX&& 0 
[0 0 9 5] 

^^^^-^bv^xi o^^mi oK^-to ^(D—mtvyxi o(4> *idt 
f?!i^#^«3fe^^fflv^(b*t^ 0 mi cm, £1 wXffi-G 1 og^i^xoKfmm-c 

£>&o i<O^I^>Xtli, MJOMfiiEV>X«:— 1 0 t Ltv^ 0 -?-tt 

. ZvymfeMfc, ft^-^*7l/>X^UV^ 0 £ 2 OfSt^ 1 2<7W£{4 0. 2m 
m-e&£o HI 1 0 K^L"TV>&V^ £ 2 <0|f# 1 2 K^IH£j^#i£j«0 

^^IWJBt^DXl-S.td^bT'b.tV^ (H18#BB) 0 
[0 0 9 6] 

2 -ii#i/^x®oftfm di , d 2 '-\t^-u>xmm(omm. n 4 i, n d2 -{4#v 

[0 0 9 7] 

x= (y 2 /r) / [1+ |1- (K+l) (y/r) 2 I 1/2 ] 

. • +A 4 y 4 +A 6 y 6 +A 8 y 8 +Aioy 10 
fc*£U rliffittffiSWf^ Kt±n##& A 4 . Ae > As . Aio J4-e*L-rti4 ^ 6 
#U 8&> 1 0^O^OT#£t?££ o 

ttJIE# 2004-3115240 
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[0 0 9 8] 





1 








r i = 




di = 


0.55 


r 2 = 


-2. 158 




d 2 = 


0.69 


r 3 = 


-2. 071 




d3 = 


0.10 


r 4 = 


10.989 




d 4 = 


0.60 


r 5 = 


4.313 




ds = 


0. 12 


r 6 = 


4.932 




ds = 


1.16 


r 7 = 


-2. 401 


(mm) 


dv = 


("em) 


r 8 = 


-6.483 




ds = 


0.62 


r9 = 


-3. 958 




d9 = 


0.79 


r io = 


-2.597 




d io = 


0.60 


r u = 


61. 065 




dn = 




r 12 = 


oo 




d 12 = 


0. 50 


r 13 = 


oo 


















2® 








K 


= 0.000 









A 4 =-2.84390 X10" 2 

As = 9.11709 X10 -3 

As = 7.00659 X10" 3 
Aio= 0 

K =-0. 894 

A 4 =-6.81547 X10" 3 

As = 5.63263 X10" 3 

As = 5.81608 X10 -3 

Aio= 0 

f 71 

K =-0. 359 

A 4 =-4.65568 X10' 3 

As =-1.56716 X10" 3 

As = 1.86252 X10" 4 

Aio=-7. 14500 X10" 5 

m 1 01 

K =-4. 566 

A 4 =-2.78392 X10" 2 

As = 4.86515 X10" 3 

As =-5.40423 X10" 4 

Aio= 0 

X-Af-^ (oo) 



WE ST 

f (mm) 5.5 7.8 

Fno 2.8 4.0 

<o (° ) 25.3 18.0 

d? 1.71 0.76 

dn 0.49 3.03 
[0 0 9 9] 



nai =1.49700 mi =81.54 

nd2 =1.84666 v tz =23.78 

na3 =1.51633 vd3 =64.14 

nd4 =1.84666 vd4 =23.78 

nds =1.80610 i>ds =40.92 

n d s =1.51633 v d s =64.14 



TE 
10.9 

5.5 
13.0 

0.10 

6.62 
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MM 2 



r i = 


oo (m) 


di = 


0.61 


r 2 = 


-2.480 


(.mm) 


d 2 = 


0.60 


r 3 = 


-2. 820 




d 3 = 


0.63 


r 4 = 


8.606 




d 4 = 


0.60 


r 5 = 


2.625 




ds = 


1.24 


r 6 = 


-2. 953 


(mm) 


de = 


("51^: 


r 7 = 


-7. 436 




dv = 


0.63 


r 8 = 


-4. 115 




ds = 


0.73 


r 9 = 


-2.736 


mmm) 


ds = 


0.60 


r io = 


26. 678 




d io = 


(<« 


r 11 = 


oo 




du = 


0.50 


r 12 = 


oo 









k = o.ooo 

A 4 =-5.18890 X10' 3 
Ae = 6.43068 X10" 3 
As = 2.08572 X10" 3 
Aio= 0 

K =-1.389 

A 4 =-3.33499 X10" 4 

Ae = 5.27759 X10" 3 

As = 2.05797 X10" 3 

Aio= 0 

W> 6 W 

K =-0.816 

A 4 =-2.04253 X10" 3 

As =-1.18792 X10" 3 

As = 3.09456 X10" 4 

Aio=-7. 24211 X10' 5 

i9i 

K =-3.385 
A 4 =-1.65664 X10 -2 
As = 1.45807 X10 -3 
As =-8.20014 X10 -5 
Aio= 0 

(°°) 



WE ST 

f (mm) 5.5 7.78 

Fno 2.8 4.0 

co (° ) 25.2 18.0 

de 1-82 0.81 

dio 0.39 2.92 



[0 10 0] 

±M&%nmz&tf%>$k^ (i) ~ 

10 1 0 n 

-$mm i mmw 2 

&#5$ ( 1) 2.85 5.36 



nai =1.49700 va\ =81.54 

naa =1.68893 v&z =31.07 

nas =1.58913 vds =61.14 

n d 4 =1.84666 v d* =23.78 

rids =1.80610 yds =40.92 

nde =1.51633 vde =64.14 



TE 
10.96 

5.6 
12.9 

0.10 

6.55 
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